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702 704
SENSE A DISTANCE FROM A SENSOR TO SENSE A DISTANCE BETWEEN A
A COMPONENT OF A GAS REGULATOR, DIAPHRAGM PIN OF THE GAS
~ REGULATOR AND A STOP STEM OF THE

E.G., A DIAPHRAGM, A DIAPHRAGM
PLATE, A DIAPHRAGM PIN, OR A RELIEF
VALVE

Y

N GAS REGULATOR; AND
SENSING A MECHANICAL PRESSURE
EXERTED BY THE DIAPHRAGM PIN OF
THE GAS REGULATOR AGAINST THE
STOP STEM OF THE GAS REGULATOR

-
708

SEND THE SIGNAL TO: A GAS METER IN

GAS-FLOW COMMUNICATION WITH THE

706
SEND A SIGNAL BASED ON THE SENSED
MOVEMENT, THE SIGNAL INCLUDING
INFORMATION SUFFICIENT TO
DETERMINE IF GAS WAS VENTED BY THE
GAS REGULATOR OR IF A LOCK-UP
FAILURE EVENT OCCURRED

it .

GAS REGULATOR; AN ENDPOINT
COMMUNICATION DEVICE, AN IN-HOME
DEVICE; A DEVICE OF A UTILITY FIELD

WORKER; OR TO A SERVER )

FIG. 7A

710
SEND A SIGNAL BASED AT LEAST IN
PART ON: A MEASURED VALUE OF
CAPACITANCE; A MEASURED VALUE OF
LIGHT; A MEASURED VALUE OF
ELECTRICAL RESISTANCE; OR A
MEASURED VALUE OF SOUND )

712

SEND INFORMATION ABOUT A RELATIVE
POSITION OF A STOP STEM OF THE GAS
REGULATOR AND A DIAPHRAGM PIN OF
THE GAS REGULATOR, AND WHERE THE
INFORMATION IS USED AS INPUT TO
SOFTWARE CONFIGURED TO DETERMINE
IF THE GAS WAS VENTED BY THE GAS
REGULATOR
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716

DETERMINE, BASED AT LEAST IN PART

ON THE SIGNAL, IF A RELIEF VALVE OF
THE GAS REGULATOR VENTED GAS,

WHEREIN THE DETERMINING 1S

PERFORMED BY A PROCESSOR OF AT
LEAST ONE OF:

/ THE GAS REGULATOR,;

A GAS METER RECEIVING GAS FROM THE

/ GAS REGULATOR; OR

714
DETERMINE ASPECTS OF THE
OPERATION OF THE GAS
PRESSURE REGULATOR

FIG. 7B

A COMPUTING DEVICE AT A LOCATION
/ REMOTE FROM THE GAS REGULATOR
/ AND GAS METER

\
718
DETERMINE, BASED AT LEAST IN PART
| \ ON THE SIGNAL, IF A RELIEF VALVE OF
Y THE GAS REGULATOR VENTED GAS,
| WHEREIN THE INFORMATION COMPRISES
\ AT LEAST ONE OF;
\ A DISTANCE BETWEEN A STOP STEM OF
\ \\ THE GAS REGULATOR AND A DIAPHRAGM
\

PIN OF THE GAS REGULATOR;
AN INDICATOR OF CONTACT BETWEEN

\ THE STOP STEM OF THE GAS
\ REGULATOR AND THE DIAPHRAGM PIN
\ OF THE GAS REGULATOR; OR
| AN INDICATOR OF FORCE BETWEEN THE
\ STOP STEM OF THE GAS REGULATOR
| AND THE DIAPHRAGM PIN OF THE GAS
\\ REGULATOR

\. v
\
\ r ~
\ 720
\

DETERMINE A TIME AT WHICH A RELIEF
\| VALVE OF THE REGULATOR VENTED
GAS; AND/OR
DETERMINE AN ELAPSED TIME DURING
WHICH GAS WAS VENTED BY THE GAS

REGULATOR.
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OBTAIN INFORMATION ABOUT A
RELATIVE POSITION OF A STOP STEM OF
THE GAS REGULATOR AND A DIAPHRAGM
PIN OF THE GAS REGULATOR, WHEREIN

THE INFORMATION COMPRISES:

A DISTANCE BETWEEN THE STOP STEM
AND THE DIAPHRAGM PIN AT TIMES
WHEN THE STOP STEM AND THE
DIAPHRAGM PIN ARE NOT IN CONTACT,
AND/OR
A MECHANICAL PRESSURE APPLIED TO
THE STOP STEM BY THE DIAPHRAGM PIN
AT TIMES WHEN THE STOP STEM AND
THE DIAPHRAGM PIN ARE IN CONTACT

724
DETERMINE A RELATIVE POSITION OF A
STOP STEM OF THE GAS REGULATOR
AND A DIAPHRAGM PIN OF THE GAS
REGULATOR; AND
USE THE RELATIVE POSITION TO
DETERMINE AN EVENT COMPRISING:
A RELIEF EVENT, OR
A LOCK-UP FAILURE EVENT

726
INSTALL A SENSOR UNIT IN THE GAS
REGULATOR WHILE GAS IS ALLOWED TO
FLOW THROUGH A GAS METER IN GAS-
FLOW COMMUNICATION WITH THE GAS
REGULATOR; AND

OBTAIN THE INFORMATION FROM THE
. SENSOR UNIT
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Potentially Contaminated
Gas Line
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FIG. 8
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and Memory

920
GAS REGULATOR PRESSURE-
RELIEF MONITOR AND/OR
SOFTWARE

922
APPLICATIONS
PROGRAMMING INTERFACE
J
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ANALYTICS SOFTWARE
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ASSET-TRACKING SOFTWARE
AND/OR TorPoLoGY DB
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100
OBTAIN INDICATORS OF AT LEAST ONE
OF LOCK-UP FAILURE EVENTS OR
VENTING EVENTS, WHEREIN THE
OBTAINED INDICATORS IDENTIFY GAS
REGULATORS AT WHICH AT LEAST ONE
OF THE LOCK-UP FAILURE EVENTS OR

VENTING EVENTS OCCURRED

N

100
DETERMINE, BASED AT LEAST IN PART
ON THE IDENTIFIED GAS REGULATORS, A
NUMBER OF GAS REGULATORS HAVING
AT LEAST ONE OF LOCK-UP FAILURE
EVENTS OR VENTING EVENTS THAT ARE
CONNECTED TO A SAME IDENTIFIED GAS
L SUPPLY LINE

(&)

1008
DETERMINE THAT THE NUMBER OF GAS
REGULATORS HAVING AT LEAST ONE OF
LOCK-UP FAILURE EVENTS OR VENTING
EVENTS ON THE SAME IDENTIFIED GAS
SUPPLY LINE EXCEEDS A THRESHOLD
NUMBER
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100
OBTAIN AN INDICATOR OF A FIRST GAS
REGULATOR THAT HAVING AT LEAST ONE

OF A LOCK-UP FAILURE EVENT OR A

- VENTING EVENT; AND

OBTAIN AN INDICATOR OF A SECOND
GAS REGULATOR THAT WAS INCLUDED A
LOCK-UP FAILURE EVENT BUT NOT A
VENTING EVENT.

1012 ]
INDICATE, TO ASSET-TRACKING
SOFTWARE OR WORKFORCE-
MANAGEMENT SOFTWARE VIA
OPERATION OF THE API, A REGION
WITHIN THE GAS DISTRIBUTION SYSTEM
TO REPAIR TO IMPROVE GAS QUALITY
AND TO LESSEN AT LEAST ONE OF LOCK-

UP FAILURE EVENTS OR VENTING

EVENTS

101
BASED AT LEAST IN PART ON THE
NUMBER OF GAS REGULATORS HAVING
AT LEAST ONE OF LOCK-UP FAILURE
EVENTS OR VENTING EVENTS ON THE
SAME IDENTIFIED GAS SUPPLY LINE,

PERFORM AN ACTION

101
REMEDIATE GAS QUALITY WITHIN THE
IDENTIFIED GAS SUPPLY LINE BY AT
LEAST ONE OF:

IDENTIFY A SOURCE OF DEBRIS
INTRODUCED INTO THE IDENTIFIED GAS
SUPPLY LINE; OR
REMOVE THE IDENTIFIED SOURCE OF
DEBRIS INTRODUCED INTO THE
IDENTIFIED GAS SUPPLY LINE

N
J

FIG. 10A
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ACCESS A DATABASE TO IDENTIFY A GAS
SUPPLY LINE OF AN INDIVIDUAL GAS
REGULATOR ASSOCIATED WITH LOCK-UP
FAILURE EVENT OR A VENTING EVENT

1018
RECORD IN A DATABASE THE LOCK-UP
FAILURE EVENT OR THE VENTING EVENT
FOR AN INDIVIDUAL GAS REGULATOR
ASSOCIATED WITH A LOCK-UP FAILURE
EVENT OR A VENTING EVENT

1020
IDENTIFY, FOR EACH OF A PLURALITY OF
GAS SUPPLY LINES, A NUMBER OF GAS
REGULATORS ASSOCIATED WITH A
RESPECTIVE GAS SUPPLY LINE HAVING
AT LEAST ONE OF LOCK-UP FAILURE
EVENTS OR VENTING EVENTS WITHIN A

PERIOD OF TIME

1022
PROVIDE OVER AN APPLICATION
PROGRAMMING INTERFACE (API)
INFORMATION THAT IDENTIFIES GAS
REGULATORS AT WHICH AT LEAST ONE
OF LOCK-UP FAILURE EVENTS OR
VENTING EVENTS OCCURRED AND
RESPECTIVE GAS SUPPLY LINES OF THE
IDENTIFIED GAS REGULATORS

FIG. 10B
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